Purification of the Mr 22,000 calcium-binding protein (sorcin) associated with multidrug resistance and its detection with monoclonal antibodies.
A low molecular weight cytoplasmic protein (Mr 19,000-22,000) has been reported to be overexpressed in some multidrug-resistant cells. We have found that a cytoplasmic protein with a molecular weight of 22,000 is highly expressed in the human myelogenous leukemia K562 cells resistant to Adriamycin (K562/ADM). The Mr 22,000 protein was shown to be one of the major calcium-binding proteins in the cytoplasmic extract from K562/ADM cells. The protein was purified to apparent homogeneity from K562/ADM cells using a four-step procedure including ammonium sulfate fractionation, anion-exchange chromatography, and gel filtration. 1.5 mg of the Mr 22,000 protein was purified from 3.0 x 10(9) of K562/ADM cells. The protein was acidic (pI 5.3) and exists as a homodimer (Mr 44,000) as revealed by gel filtration and sucrose density-gradient centrifugation. The purified protein appeared as a single band (Mr 22,000) by sodium dodecyl sulfate-polyacrylamide gel electrophoresis in the presence or absence of reducing agents, suggesting that the homodimer was generated by noncovalent linkage. Monoclonal antibodies specific to the Mr 22,000 protein were raised by in vitro immunization with purified protein or by in vivo immunization with the crude membrane fraction of K562/ADM. These antibodies were used as probes for the detection of the protein. We have surveyed the expression of the Mr 22,000 protein in various multidrug-resistant and -sensitive cell lines, and found that the overexpression of the protein is not a sufficient nor a necessary condition for the acquisition of the multidrug-resistant phenotype.